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Abstract of JP1 02831 36 
PROBLEM TO BE SOLVED: To provide a 
data processing method with high extendibility 
at the time of sending out data through a serial 
bus by giving a specified protocol priority at the 
time of selecting a protocol to be executed 
from the plural kinds of the protocols following 
an initial protocol. SOLUTION: Equipments A- 
H are provided and A and B, A and C, B and 
D, D and E, C and F, C and G and C and H 



are respectively connected by the twist pair 
cable of a 1394 serial bus. The respective 
equipments A-H are respectively provided with 
intrinsic IDs. In such a system, the initial 
protocol unrelated to the kind of the protocol is 
executed, and at the time of selecting the 
protocol to be executed from the plural kinds of 
the protocols following the initial protocol, the 
specified protocol is given priority. In this case, 
the specified protocol is the protocol of the 
largest number of supporting devices in the 
devices connected onto a common serial bus. 
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^e.Uff-T^^T'n h=/i'«:jMW-6KK:tt, ^ro^ 8 

w** i lett^x-* tea*?*. 

7^*£>ifc=S:&tiJU hi" 5 

Kilfc-f 5 r. t * 2 !E«W-r-* 

[fMtJS5] ^IS^iiixy T/W<^« x IEEE 13 
[ft*«6] DWE^a^y T/W^li, USBMC 
[f§*9 7 ] iftsElD^n h a/Wa:, o S I =z*f/v<r> 

ttlttOJtlT'n h=i^ttV^TlWriE1Mf««C5^o ha A- 
i i" 3 C i £ 1" 5 ff#« 8 fa^co-r - * MIS 

So 

[fi*ill0] flWe*2<0jWf#»M:, itu!E#iI->y 

T'nha/USt, miS^ii^y T/W<.*±0 



(2) 

2 

[f9*« 1 1 ] itr&ns 2 ©3*fT#»Hu «»^<>r * 
^ t -r s r t 1 1- s 8 fE«©x- * 

Bo 

[ffl*Sl2] fljfe*ii->y T/W^^{±. IEEEl 

3 9 4m.mzm&i,iz/<x-efrz>zk&!!mkirzn*. 

* 8 IS«(75x- * &S£IB. 
>o [ft**13] ilE*Iv'y7/^^(l USBlfe 

[ft #1 1 4 ] iUIElOWT'D h a /Hi, o S I ^=7 iv 

(o^t—z y >?m&K) h-k&.oST-mnzfrzzfa h a 

Bo 

n h=aA-Sr«jfe-t-SJB2©KEff#«4:*fllit*rt*» 

s^-rs^y 

[ft*«i6] aMe3B 2 Siif5*a->y 

[ft#Jgl7] MfE^20HfT#Sl4, mii5*ii->y 

^ictt), t"d h=>/w^{^ stri5*ii'>y r^<^±o 

[ff*«l 9] flUI5*iiv'y T/W^^f4, IEEEl 

«1 5fE^cOT°y 
[51*12 0] mrET'n ha;Hl ^f>^ 

sis^^T'y 

[fs*ig 2 2 1 tmrnm^o h =>^f4, o s i 
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Sr#m<!:1-5§f*« i 5ia«cD7*y 
[§t#JS2 4] *«*ifcfcJ:0lHrBWfc? , -*fc#.5 

[ft*^2 5] #as/yr*/<*«rtf lt*r«sw5 

[W** 2 6 ] flufEfS 2 <Dmft*T y 7*14. ^IS*ii 
5|E«Of51ga». 

[»#« 2 7 j mem 2 ©nfr^x 7"^ ttriE*a 

'<-f*fc:J:0* ^nhn/vSi;, Hfrf2*i§ -> y 
±£> ; £c£>7'n Kn^^-^^— ht5f^^©SS:ftlii 

[fit** 2 8 ] ftrfBJg 2 OUtT* 7- y 7*tt\ Ht£fcxV< 
-<^©n^>'|:|iFgt5 7 'o h =/i'£:lltrffi4*J6<07*n 

5fB«C97°y V*. 

2 9 ] tafE#a-> y tvw<* ieeei 

*2 5lE«OTie1S^ft: 0 

[ff*«3o] twa*a^y ta"<*»» usbm 

©lattfgiM*:. 

[«*^3 1 ] IWrfEIOJIBT'n h =>,wi, O S I ^E-x/U 
[0 00 1] 

[0 0 0 2] 

T7°y ^:?(Cx-^SrSI{±Ji-5->^xAt LT> HI* ft 



4 

I 0 0 0 3 ] mZ-l* , SCSI (Small Computer Syste 
m Interface ) , ty^n^^, —&£;!£< .Bl^ P> 

[0 0 0 4] 

<om&&&Wi-tZ'C>-?— 7 31— * x tfiRtf. IEEE 
1 3 9 4co«fc5&-i':x ; ?— 731— ^Srffl^-c, x— 

[0005] -t^-e, **whu ±E©>cjfi*»*i-5 
-r-s. 

so [0 00 6] 

[^M£8?&-TS*:«>0#I8:] *»Wtt, #I->D7x 

r-^M^St^oT^ S&IS7*n J> a/KoaS^to 

kz&mt-fz. tut, swawso7*i3 ha/na, mis 

8frfE*i§v-y T/W<^_hco-5:©7°n Jv a/U^-y-jJ?— hi" 
^VN7*n h=>-u?:HlllS#^<07 , o Lt§f^'^ 

I EEE 1 3 9 4^tStdii-a-L^<^Tfc5r k 

zwrn-k-tz. striE*a->y use- 

fEID^T'n h=iyH4. OS I tfA'Wf- ^ y «t 
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5 

h^Sr, lftfE^©^ h=/wi:-rs^ k*<ft®k1r 
5„ IMS* 2 ©HfT^IkH:* *{fia*ii->y T/W^ 

* nzmmzfritT'^ *<oo *,©ftt©f/^ ^ k j: 

ttE#as' yr/w^n, ie 

ee 1 3 9 4»»fca-frLfc^T»ai,5r. kzwmk-r 

•5 0 MIE*ii->-y T/w^^fi, USBfcteK:®^ 

h =»/Wi, o s i =e?JWf—9 yy^iio t>-hfe© 

/^OMS^iJ^ffc^ UtrfBT'n h =vu©« 

t*#mt-f--5. £fc, MB* 2 ©*fT#»tt % MIS* 

d h=./ut-t-5r £Sr#fSi:1-S. liirieil?2©X 
fr^ftWU B5fE*il->-y T/U'<*±fc:S9*3;tT.fc5VW 
*© 5 ^©ffit©^^ *£.fc <o , /nhn^fiic, fltr 

«HB«r3£©^n h3/ui-T5ri:«:»*4:i-S. Sfc, 
MIS*ii->y T^W<^.|i % I EEE 1 3 9 4&ftfcliS£- 

tz&wik-rzo «tne*ii^y tvw<*hu us 
ttfia^yci h o s 1 *f/v©f-^ y^i 10 

Sfc. tfjfEffig©:^ h=/u||tf^t^ 7°y 
&&®.b-tZ> 0 5 AWES*?*--** 

a->y Txs<x*ft\*xw&M3Si<Dzru k 3^*9] 5* 

x.Ztztboyy'-? MS & H*f -T 5 ft © 7- y T'dM* W 

k. wifrtiiMy'a b^Mzm^^xmmmmmm<oyu h so 



5 

cD7»n h-=>/u=£rffi5fe-r5B2C5||fT^xs'7'tSr3>'^ 

vT'&'atJZkZ&W.kl-Z. iitr!ESf?2©l!ff* 

r^^OftSrftffll,, h-TS^-f *©St,# 

fca*a-*-5*x ifcftffci-J-*. Bfr 

^t^/n h =/i-£jStrfBft^©7*n ha/utt^^fy 
I EEE 1 3 9 4SfSI^Lfc^t?fc5r i: 

zftWck-fZo «9iE*a->y T/W<^tt s USB 
IS^»7°n h n/Hi, OSltr-'KDf-^y^IJ; 

[0 0 0 7] 

[0 0 0 8] i^T% £lTfcRM1"«JI!iao«» 
2 ©*lfc©J|fl»-ctt % 4M«l§IW*»tjt-r«7*-f I 
/FiLT, IEEE 1 3 94->!J7/U/USfflV^ 
5^*5, IEEE 1 3 9 4->!) T/W-?^.(coV>T^ 

[0 0 0 9] 54fflf-^?^VCR^DVDyi/-tO 

©yr/w^-^AT'. *»oi«ffif«4©7*— *1Ei£©-y-2K— 

7^ ^x-^Sry T/v-^-Y A-C*sj^L, /-?y=3V (p 

0 ic&fl&A/fc'y . *fctt^r©flfe©7*i?^/p«|iic<g 

S^rtt^ v ^ 7 1 — ^ iJJ^KJc /j: o x < ^ t © -Cfc 

1 EEE 1 3 9 4-1995 (High Performance Serial Bu 
s) (SXT. mc 1 3 9 4 ->y T/W^t bW?) "Cfc 

[0010] (HI (C 139 4 v-y T/W<^§rfflV>T«fiS; 

[0 0 11] Cro-WAIt «HA. B, C, D, 
E, F. G, H2rilx.Tt3y, A-Bffl^ A- CM, B 
-Dm. D-EIBJ, C-FPfl x C-GH. S^C-HPbT 
atl^'tl 1 3 9 4 ~>y TjV/<^(Dy^ 7, V • *<T • tr 
-^T-^^tLT^So r©msiA~Hfi, 

y = y, fy^/l-VTR, DVD, /Vj] ^7 , 
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[0 0 12] #«RSm£>%K£3tt:> r^vJ-fx-y 

[0 0 13] #H»tt#lH#OIDirtU * 

LT^So &7 ! i?*/\'mm&$:*:h : €lM*<D 13 9 4 

— ^Sr«^i--5fc^T*fc-5 0 1 3 94->y7;W< 

P 1 u g&P 1 a y*«t?4r— ^/uSr«SK*«l, 

[0 0 14] 111 l (~*Lfc<fc 5 t£i/*7-J>.\z$$\,* 

SrfcfcilSQ Stvfc £ * ft if, £ Sj#J ytyh^ff 
&tz.t£* vYV — P ©SflMKfcff * 5 . C roffit^f' <fc o 

[0 0 1 5] *fc:r-*ei£it«l±, 1 0 0/2 0 0/ 
4 0 0Mb p s kffiz.Xj$i9. ±tt©(KaS3S«*r»o* 
8^Tfi»<EaaSflCSr*Ji«- h L, t -5 J: 5 fcfc 

[0 0 1 6] Kt Ltli, a^hn— ,v 

fW^l^if-^ (Asynchronous^ 
-*:£TF, Asyncf-^f?) £tei§-f.5A s 
ynchronous fejg^E™ K£ V T J \ff 

*7*-?*?*- *r 4* i ?-9m*>mn i f—* d s o c 

h r o n o u s f—f : UT. I s or-^f ?) Sr^ 
i2H~5 Isochronous Isii^— K^fc^o C<£> 
As y n cr-^i: I s o 7—9 HZ-V^ *sl> (il#l 

• h • ^N-^rj, (csp) ^eiitfc 

I sof-^OC^Asyncr-^iOSftl 
[0 0 17] o#*(C. HI 2 {CI 3 9 4->!)7;W^©i 
[0 0 18] 1 3 9 4->!)7/W^|iifiLTKt 

(Pig) «3ftt?«riE*JxT^5. i2i;*LfciM: > 
1 3 9 4->!J7;w^ffl^-^ui 3 ^^^^$H 

u-f-ti y:^ . i^^-y^fil^ijLt^ 

[0 0 19] yx— K**7 , a$tt&«Bj/.e>f ^-7i^ 
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[0 0 2 0] 77- A^^TSBO h^Vf'^i-'g X • 
iHt^W Read, Write, Loc k £>ift<$-£tfl 

[0 0 2 1 ] r<0/>— YVx-T byr—J*<>^Tlt.x-fr 
mw±v 1 3 9 4 i'^yw^roM-PfcS. 
[0 0 2 2] *fc77 h^^TSCWT'T'!; >5r— • 

[0 0 2 3] £1±# 1 3 9 4->!) T/W<^ <£>1gj&T?fc 
5. 

[0 0 2 4] oiTK v 0 3 (CI 3 9 4 T/W<^.(C1*J 

[0 0 2 5] 1 3 9 4'>yT^<^|J:SS|»S*tfc*t|» 

( y — K) (cfi^-f # y — kh^t©, 6 4 f y h r k u- 

[0 0 2 6] 1 3 94->!)7/l'/Uro7KU5'i/y^ 
tt, I EEE 1 2 1 2 8Mfc|ClH£fc#Se-e*)9, T K> 
*^3£f3\ *#JCD1 0 b i t <£>#-§-o?Jg;£/8{;^ 
^6b i t - Kl D#*©»3fefflli:«[t>*tS. ft 
t)04 8 b i t*s«»»c4-itfe*LfcT Ku^4@fc/«c9, 
^tl-Ehlt©7 KU^^Fflt Lttiffo. ft^W 
2 8 b i tfi@Wx-^w^i: LT, G-m&nmil*? 

so [0 0 2 7] £i_h*S 1 3 9 4 V T/Us<* (V&ffitD&im 

[0 0 2 8] o#*(C x 1 3 9 4 ~>])7;Us<x<D!ft'&£\,-> 

[0029] 1 3 9 4->!) TVU'^wa&fttfcBltol^ 

[0030] Hl4{c:i394->y T/W<X • -{r— T*/WCD 

[0031] 1394 •>P7;W<^fligi^-7/H^ 
K6f>\ gp*>2teo7^^. h^T«*»©(ftK:. mm. 

[0 0 3 2] «j®iKrtSr8Sjx5«jg«>flBEtt8~4 0 
V, «HEtt»*ttaEDC 1. 5 A^ft£$tbTV^«. 
[0 0 3 3] DV^r— 

[0034] DS-Link W^btoV%TttW1-5. 
[0 0 3 5] 1 3 9 4->y T/W^T-ggffl$nT^5, 
f-?C«7i-Ty hcDDS-L i nkW#<k**S: 
so tftWi-5fc«)Oia«:ia5^-f. 
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9 

[0036] 1 3 9 4->!) 7/W<^Xit, D S — L i n 
k (Data/Strobe Link ) £tlX\<^ 
5. iODS-L i nk T /\>> 

o - t' t nmmftWimft & 1 5 r t »c * o t * n 5/ * & 

[0 0 3 7] :©DS-L i n k?5F-§-{t;^*ffiV^^ 10 
Vyht L"C, 8/1 OBfflJMcJfc^TSnSSMWSJSv* 
wi, PLLl5lK^Ii^5(OT*3Vhn-7LS I 

-T'ttffifcti: i:*ST-t5r iCtct, i!3»«;*J<0 

[0 0 3 8] ^^y-fej/ hCDv— - irV^tCOV^Tift^-f- 
5. 

[0 0 3 9] 1 3 9 4~>-y 7VW<*T*fi, g5&£*VC<^ 20 
(y-K) ictey-KI Das-5-*.e>*v 

[0 0 4 0] 

«;ttfy-K©#S^*Si©ON/OFF*ifjcJ: 
Lfc#/ - Ki4^<^jbfc^^ y -t y Mt **issflr lt> 

[0 0 4 1 ] ^(Dt#cO^{k(D^*P^fe(i, 1 3 9 4* 

— hm%i±X'<ns<'(TxmE.<o&ib$:tfi%i-rz>~t\c£ so 

[0 0 4 2] fcS/— K*»€>^^y*s' Ht 
ixt, #y — K©7-f^WM+li:o/^!)ty h 

££eitu ^o^coy— K{c/<^.y-ir5' hffi-^sreit 

[0 0 4 3] y -fe 5/ h f± % 3fetdi£^fc«t 5 tfitr-zf 
*y H7-^*««{cj:5yN-K*UJKJ:5 

/u w ic uk** zm-rzticz^xb ism? 

[0 0 4 4] Ui±^Sx<^. pty h©->- 'JrV^.TfcS. 
[0 0 4 5] /— K I D*t«j/- <rl/*\Zi\i^XW$\ 

[0 0 4 6] X^y-fey #/-Ktt«U^y 

SiSfElcA-S, r©t#©, y-t-y h^ib/— K I s° 



70 

D^*T'0— JftW'SO— - 0 6, 7, 8©7D 

him^xsun-rz. 

[0 0 4 7] m6<07u— MS, s<X\)±y h© 

[0 04 8] ^fyT'S 10 1 i: LT, M7 

t\ rrxv- koamon/of f y-ty 

h^JS^I-Si^xy/S 1 0 2»c^5 0 
[0 0 4 9] y7"S 1 0 2T*»i, h 17 — ^ y 

■fey h**tfcttlBd»e>, *rfc**y 

IR-T-BMRroWtasfcSixa. ^fy7"S I03t UT, 

104t UT— OCD/U— t^TO/-K 

[0 0 5 0] ^f^ys 1 0 4Tvl<— KriS&^ftS 
t, Jfctt^xy /S 1 0 5 t LT, =§-y — I Dtr-5- 

y — - K i d©rj&wt*>;Jx, 1-^-coy-Kic 1 

(Cl^.^y7°S 1 0 6t LTt^troy- KIC I D£r^£ 
L*&£fcP>, Sf LAV*:? t-C'-^M^t^t©/'- K 
tC*5V»TaJHI$tl/fc«5T\ 5-7"S10 7tLt/- 

[0 0 5 1 ] r©Xfi/7"S 1 0 7(D^{C/j:5t, ff 
V^y-fey h#36£i-5©«ri£«-j-5*— KfdAt), 

y fey ^^^^Lfc^^-^sz/s 101 *»e>^y-y 

/SI 0 6$-C(7?^^^!3ilt?ft>ix5 0 
[0 0 5 2] IH6C07n— SogiB^T'S) 

HI 6 <D~7 u— 1 ?-^— h<D'<*. l)-te-y hd^/l — h 
^ST-WSB^i:, yw- h9?:^A»e> I DKJH*T*T 

tt-^r*^ ID7 V H18(c^-r o 
[0 0 5 3] H17<757D-^-t- YomWteft 

[0 0 5 4] 2 0 1 t L-X'<Xl)±-y 

*s\ *7-yZfS 2 0 1 t Lt^^ y-fey hjJS^^-TSW 

[0 0 5 5] ^ry/S 2 0 2 £ LT, y fe y h 

Skfittu-c, G-mmicy-? (y-K) -efcsriSr^ 
T#4&g!/SS i ^<73j#o*— h it ^ < oto y — K t $ 
[0 0 5 6] ^y7"S 2 0 4©*— hftOttJUIOKC 
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S 2 0 4f^f5^l5K- h©fttt*ft:LT1^< t 
<OT-*>5 0 

[0 0 5 7] *i\ /^DtyFOlt, ttCfelOR?- 
B8«oM*rfr**©tty— 7fcHfeixTV^. y— 7 
Tfe5i:l/^5(7?»4^v 1 S'7'S 2 0 3eO#— V®L<D&mX- 
*aZ>Zb&X%Z> a y— 714, ^fy/S 205iL 
f » S#fcgE8c$*tT^.5y — KKWLT, rg^-ia l0 

[0 0 5 8] ^7*^S 2 0 hftaHHMbQ^ 
^v^iKflRLfcy— K»4, /<^!)ty KOSilt^f 
s^s 2 0 4f*!£g*- hg£> i tv>$r bt£<z>x% 

^St"Ce>jx, ^fj'T'S 2 0 7-Cil— 

1ft- r^j ©Sfl-fci-sfc&KifSo,, 

[0 0 5 9] y-7**-¥-B8«©S**fTV\ XTy? 
S 2 0 T-e-ttLSrSJtfc^'^V'^fiafi^y y^S 2 0 

KKStLT, ^7y/S 2 0 5W rg^J^-j COiW* 
h&£5tl£LTt> 2^Jifc577V^fc:^- 

LTtt, Sf^f^7'S 2 0 7'T?!J-7Xlitt©7'7y 
[0 0 6 0] ^ftolo«77^ Xtt 

m-WKiy— 7 (■?M*rf?;t50>fc:-i-tf j s»<ttfEL* 

*^fc^) «^7^7'S 2 0 4W*fl*- 

-fern (i--<T^©7K- h t frft© fcfcofc*— ©y 

— Kf4^.7 i s'7 e S 2 0 8 b VsXJ^—Wy^tftitiLXh 
ft, ^777"S 2 0 9 i LT/V- h i: LT©B*#fc£ 

[0 06 1] rcoipjcux, Emc^Lit^* y-fcs/ 

[0 0 6 2] 0#*(C, |H8 W7o- MCOl^Tlft 
[0 0 6 3] S-f, IH8^T-(73v'— ^>^T-y — 7 X :/ 
*VCV3©T?, -fh&yi^ LT, ^7j/7'S3 0 1T-t 
[0 0 6 4] 3-y-KKI LT, *«J 

5. y-7-»7*5yf-»^- howeev^* (y— k 

#-!§-= o~) ^t,ID©^|ii/j;^T^<, 
[0 0 6 5] ^7y7"S 30 2i: LT^y h!7--*rtfc: 
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[00 6 6] w£0*g, ^75-/S 3 0 3i:Lt^g!J- 

OS^^ftfeSi^tii, A— M4^f j'T'S 3 0 4 
ttT7- tf f-u- ^3^S:fTV\ ^fy7S 30 5i 
UT»cfcy-KlotID#mi, A»tfcy-K 

[0 0 6 7] ^777'S 3 0 6 iLTIDMi» 

^95S-To I DS:5l#T-#fcy-7^e>^-7 1 s'7 , S 3 o 
7 i: l/T, Kco I DtfSSrT'n- K#-r^ YX 

±/-wcmm-rz> 0 i/-kid««©^b-k*+ 

* ^7yyS30 8iLT!8!)ro!)-7 

[0 0 6 8] :rt v XT-yTS 3 0 9 £ LT, rcD£g 
9©y-7©W5l«±$)5^7 5'/S 3 0 3 «0 I 

— 7^ I DtffSSrT'o- K^-f^ Ft5t> ^^s/7°S 
3 0 9 ^n= 0 b 9 , >-^<0 I DIS^(C^ 

5 0 7"7yf«I DRtt y-70^i:|^«l»cfT^ 
5. 

[0 0 6 9] ^75-7S 310t LT^y J- 9 — 

5. 

[0 0 7 0] r©^, 7777S 3 1 1 b L.T#i^7 

Z.tliZ.ttl,XA — Hi, ^t's'T'S 312i LT7 — t* 
h > 3 >?rffV\ ffioty7>f-^bffil:!J-7t 

[0 0 7 1] ^fyT'S 313t LT« A*— hJig^ilr 

3 1 4 <b LT I D*##fclfclal*fcofc:/?i'*- 

[0 0 7 2] I D«rflM»-C#fc7'9>'?-a»&*yy7'S 
3 1 5 b LT> ^©y— K©I D«#S:^b— K^-r^ 

h-c^y-K^teiH-rs. 

[0 0 7 3] ly-KlDflfao^P-K^Ah^ 
fc>3i:, ^rj/rs 3 1 6 t LT19©77>f 
lo®e>$tu5„ 

[0 0 7 4] ^fs'T'S 3 1 7 t LT, 

yw-y^ vf-w&a* leiifcSBtii^-^y^s 3110 

t'<t©7'7 ^ / - K I D iS:S!#t 5 i , ^777" 
S 3 1 7|4M=0 btt*), 7 , 7^f©IDa#*-Kt 

[0 0 7 5] ZZl£Xl&T-rZ>t, fti^WfC I Dlf fg£ 
^LTV^iV^y— KJ47U— h©^/«c©T% ^xs'T'S 
3 1 8 £ LT-£;iTV^^##T-*k:g^#-§-&i#W 
I Df ttKtU ^777"S 3 1 9 t LTA— h CO I 
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[0 0 7 6] £LtT, EI8fcjSLfcJ: 5K1» 
fc-fe\,1Z'&frh. t^tO/-KOI DasRJES*t-5* 

[0 0 7 7] ^i', — «t LTH9k:*UfcllRlo^y 

[0 0 7 8] I9©^i:LT, U—My-KB© 
TfitCJiy- KAfcy- K C S*tT*J 9. 3E 

icy - KC©Tffcl-»4y - KDtfKftftMESivcfci "3 % 
5E(w/- KD©T(fcfc:i4y- KE k / — K F 
5^fc|@S«it»C*oT^5. r©, PtS«it^/w-h 
y- h\ y- KlD**3£i-5#«SSrWT-elftWi-5. 

[0 0 7 9] /<^y*y KiJ5$^fct, £-f#y-K© 

[0 0 8 0] 19 X'te^x Dtyh ©&, Mc$]\Z.m*ffl 
&<0%m*'f7t£o1iL(D\-$.;—YK-QlhZ>. m^ftl'S — 
K© IOC*- M£©3Mg&#*>-5/ — K (y— 7tP? 

B#lcf4i#- h©S^©*tv^pr ir«r*i**PSr 

£«:W»U •*©*"?*< ttfls«:fT4ofcy — K*»fe» 

/iofcflfl (A- BFplTti/- KA) ©#- hjJS^tlS:^ 
Sit, *B¥(W (./—KB) ©#-h«s*fcKSS*L5. 
:5Lt, y— KA-BIBJ-Cfi^f— *L / — KE — D|B] 
TT— 7- KF-DlBtt?-?— RfcftJE<S*b3. 
[0 0 8 1] £ IbJCl PtSfcaJSoT, 4-£ttttScflSM& 

#-h*ri*oy — k (T'^yftw) ©?*>. ft&y — 
mcm*m&<o3.w*fiti:^x\,^< . m^-m^-r y- 

KD*SD-EM» D-FIHfc»?-B8fltoSft:£Ui:ft, y 
-KCfc^3*mfl«©i»*fToT:fe9, 

[0 0 8 2] /- KD*»b©»T-flB«©ra«:S»*;fcy 
-KCI4, *>5 — 3C0jK — McSe^cFit'CV^'S / — KB 

7- KC-BFaTe^-^ir^SLTV^. 
[0 0 8 3] r©ip^LT, E9©J:5*PSS«it* s 
ft^lc^^^xv^i-^T©^— h^*5 

L/«cv^©-Cfc-5o 

[0 0 8 4] fc*s, r ©n 9 ^cjo^^-c y - K b flvi — h 
/- KtstjE^nfc**, riitty — KA*»€>jR^-H«a: 

Mfcgtffcy- KBi«, fdl©y- Kfc**LT«-?-H«* 
■Ste^^sf 5 ^^T'ff^oTV^If, /u— by — KI4 
ffiiy-KlC^oTV^fcr ifc*>*>»5. est 

ztizpsf s; >-^^j;o-r»4if©y- Kt^— hy— k 



(8) 

[0 0 8 5] /u- h y - 1 , &(4&y - K 

I Dtr*J&1-«*-KCAa. ^w-Cttf^T©y-K 
#s ftSLfci»oy-Kl DSrfdl©i-'<TO/'-KJC 

[0 0 8.6] iBID««tt» i#©y-K#^§\ ^ 
$ixTV>5tefi©tS«, »ot^5*-h©», &g£© 
fc6*-h©gc, #=iK-h©»?l»*©flMMs«:£AyC 
io V>5 0 

[0 0 8 7] y— KID#*©«0S0©3MS4:L-C 

*r io©#- hfdo^g^fesy- k (y- 

7) *»6>]B»i-5ii:*ST*, r©f *»bm»cy-K# 
^•=0, 1, 2, • • • i»lt)SXbtl5„ 
[0 0 8 8] /— KI D3r3Md Lfcy — KWu y-K* 
#*r«tf««Sryo-K^-v^ hT?#y- KfciiHtf 
5„ :JiCioT, ^©id#-*§-{4 r«5at**j -r»*> 

[0 0 8 9] 1"-<T©y— 7^g£/- KI D£&#L 

i D**^#y — Ktwo^rbixs. v-ytmm 
y-KiDS^tfJO^-c^n-rt^yv^^p,)!!^/ 

mz/u— M4ft*©y — K I D##Srglf*-t--5t©T*fe 
[009 0] £Lk©£ 5 K LTv PgS«ig£#©/ - K 

so [0 0 9 1] T — t* H/->3 

[0092] 1394 ->y ryw<^T'l4, 
5fefioT£«-f/<^^*i©T— tr h U— ■ ^ (HflP) 
*rff*5. 1 3 9 4 T/u^ttfi»J|cS8tt$iifc# 

rtb{d<toT$)-5B#rai-l4> fcofc— oo;- K©^S5 

« [0 0 9 3] T— 1^ -> 3 ^ZBLWTZtilbomt 
LXmiO (a) (C/>*^.^ffl^*olg| (b) 

[0094] 7-tM/-v' 3 WjSM5^ lofcL 

< f4SS©y- K/6^y — Ktc[p]*»o-c, -tftm^* 
^ffl*t©g*?r%i-5o 110 (a) ©y-Kcty- 
KF*s^^ffltf©S*Sr«LTU^y- KT-fc5. r 

it*rS»tfc«y-K (mi ox-jiy- ka) tijE^^y 

50 
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[0 0 9 5] /<^«fflK*«rg»tfcA^- b J — KJ4, if 
©/- KtCA?*£te/B<*-fr5a»£fc«>5o r©Wfltf^3H 

T»ofc/-Kfctt'<*©«BM=»Tfc#;i*. no 

(b) i?tt>'-KcKttfflffpraj#jtP,^ / — kf© 

teffl telE^ $ ixfc m X' h 5. 

[0 0 9 6] T~\f hU-: ^a^f^tt^y— K£#L 
Tf4DP (data prefix ) A^-jry h StjH ►) , J&g^jxfc 

[0 0 9 7] £k±<D£o\Zl,T, T-fhU— iXa^jC 

[0 0 9 8] "T\ T — h* F I — ->a 3©^ft 
Sr^a-^^- Mai Hc^LT, R9H-£. 
[0 0 9 9] /-K^x-^^*Sfl^T'#S^tC(4 % 

^^nxv>5^©T^ K/Wtffl^ y/« (#J;if4\ 

[0 10 0] ^xyT'S 401i LT> As y n cf- 
Is of- ^^ft^ftteiHi-ST*— ^KJEfcDfcgf 

ttflitt©»jfctt-C*/jS^©T\ ff^^tyT'*^^ 

[0101] 401 T-gf^O^-Y 

btbfcb, ^f 5 '7'S 4 0 2 t LTfiSt^lf-^iS 
U *5i*tt7f5/3 p S 4 03i LTKt 

-hKSUt^fi, r©i#©, ^x(£ffi}f©^jfc£ 
^1-{f-§-©ei§»4, 013(C*Lfc«t5Kl, ^yM7- 

5. yT'S 4 0 2te^t5r-:?^^^tt, 

[0 10 2] 7fy/S4 0 4 t LT, XTy7 

S 4 0 3 <Ds<x&mm$.& 1 o£l_h/U— b^Siit Lfc 
<b, ^— M4*xy;7 s S 4 0 5 t LT&ffl^#3r£tiLfc 

[0103] 7f ^ys 4 o 5-x*v>mniiL&s— K&= 

1 (tfflM*i&iiitfc/-Klilo) fc'ofcb, t<D 
^rj'7 , S4 0 5-COi«f - KS> 1 (ttfflS* 
40 6i LT^fflff^TSr^-^Sy— KSr lol^fi 
BWi:/-K«*»9i«llF"r*r#S*fti tf4/«e<, ^ 
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[0 10 4] ^Ty7"S 4 0 7 t LT, ^xs^S 4 0 

LT&J8fr^r£#7ilo©/-K£, Jft^fc-t©te©y 
-Kfc^»tSaiiRSrfT5. Hff?£*tT&fflfF-5T 
£#fclo©/— K, Sfc^^xrxT'S 4 0 5©ilKffl 

a»e>«[ffl«*y- kisc= 1 T-m&muzmm&ni&fttL 

y— Kl£«4, ^7y/S4 0 8i LT, /W— M4-?:©/ 

[0105] fr^rfli*Sr»fcy- m, stT^ofcii:^ 

ZtlftfriltS— blzii^f^ys 4 0 9 t LT/U— h 
T— f H/- >>a ^BJcSr^-f-DP (data prefi 

x ) ^^-^ b&mbiv. rjxSrS»t*ofcy— KttSIE 
!5ilSSrff5fcii>©^«ffi»*«rffl1-fcj{> % ^fy^S 

5„ 

[0 10 6] «±^7-fM/- ->a>-©aHxSrRML 
fc, 7n-?-r— hBl l©Ift^T-fc5o 
[0107] Asynchronous (^i^M) 

fco^TRWfs. 

[0 10 8] 7i/i^n-rx<SH2fl4, #|I3S8iEn£T-fc 

[0 10 9] Ell 2©S^©-^^T^">3 > • 3f-r5/7° 
14, /<-x.<r>T<< hVVtffiS:/ftt©T'S,5„ r©T-< K 

f4^^*s«ffl-C#5i:4 s U»fLT, '<*3S»©ifcJe>©T — 

[0 110] T— f h ^-e^<^©^ffifrBl^r# 

LT©Slli*Oask (36«lWBffiiSaSa- K) £ a 
sk g a p tV^Mv^-r- y/Ci, SMLTJt^i" 

JES^^y h *i^-5 r ^ ictfifi^Tt 
5. as k(44 M'-y h©fffgt 4 M'y b <Of- =. y ? -f- A 

*>**»iV^o -TCI^fTcy- KlcigiiS 

[0 111] o#*{c, |gl 1 3lCTi/l/? a-)-xfc&<0;< 
^y b7*—^-y b <D^\^7^-f „ 
[0 1 12] /<try HCf4, 9*-^»atfR9ITjEffl© 

01 3Jd^LfcJ; 5*, S&t)y-KID, y-*/-K 

id, ^x-^a^^a^-K/it'^stastt, 

[0 113] Tv-V^n^-^eiHttSey- K*» 

btS^y - K-^© 1 ^ 1 ©Ji{f TfcSo S^tcZ-K^ 
bfc&£ivtc/<fr y M4, h[7 — ^+<d# / /— Klc 
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[0 114] &>±&Ti'>'?u'rxmm<D®.w-?3bz e 

[0115] Isochronous (IIJJW) $si£ (Co 

[o 1 1 6] t<< yfa-rxm&ummfcm-chZo 1 
[0117] */c s Ti/^twfxmm (0mm) »i 

[0 118] (HI 4fiT-l'y^n-^-^e^{rtJlt.5, B# 

[0 119] T-T y^a^tei^H, ^<^_h— ^fflft 

iP&&. 7-f y^ D^-^^^/vBt^ji, 125/xST' 
fc5„ r. 4 ^/KOBB^MSr^U, #y-KtOHf 
P^PS£fr&5&#J£&oT^3©asiM;?/i<- • 
h . hT-*>5„ IH^A- • — h • '*>ry hi 

[0 12 0] roD-iM^u • — h • hV>mtS 

tstimnnm^ 1 2 5 

[0 12 1] Sfc, [1 1 4 Ic^-^UA, ^-^^B, 

©^Sr&fl&tp,, COf+*^I Dtij£ff5fc(£>T 

■ooaHtTE/ — K^^ffe^-r^-C^/ — KlcfTt 
[0122] T^y^nt^iS©^^ hiSflrfcifcit 
frixSo L*>U Ti/^^p-^-^teiiroiptciWKT) 

ttawwB mm => - k) « ijsuv \ 

[0 12 3] Hll 4(C7j^Lfc i s o gap (T 

^y^ntT;^^/) tit. Tf y^n-^-^teiH^tT 



(10) 

/<? 

[0 12 4] of|C x Ull 5ICT-f y-?ai-X&&<D/< 

[0 12 5] #^- + *'WJ:#a»ftfc, MC 
lit^fJlf- 9 tt&VK 9 fTiE/8 ©x - ?CRC ©tt 
t^yyaj^fcij, -tO^y^gBldttEll 5tC^Lfc«t 
5 ft, feiix — ^f^ft^NO, *<Ofe£m=3— K 

[0126] wiasT-r y n ^-^isi^oift^T?*)^,, 

[0127] • iNf ^/HCoV^RWi-S. 
[0128] JlggCD 1 3 9 4 > V 7;l"<X_k<omi£X' 

a»t«UfcHfcHl6t*t. 

[0129] 74 y?*-t*mm\*7i/i>'?vi-rx.&.& 

-So l/t^-st, T^ot^ef it), r-ry^n 
[0 13 0] 111 6lc^Lfc, — &ffytj:s<xD-<f ? 

30 ^©7>f K>Wfl8PrSI (7^y^Pt^^+5»70 Sr^oT 
A^7^y^ct^ (EnSISrfT* 5 -«# / - KH7- 1' h 

[0131] r©7-ifH/- -y 3 v^pjX^r-^ 

cti, f-^^^ffrntCfeltST^y^o-^-^te^-r 

40 [0132] 7^ K^^PBl^r^V^o^^fejUiSnJtg 
^ n-?-;*te}££:fT^fcl^/— KI4T— t*h -y 3 ^co 
[0 13 3] fcfc'L, Tis>-?ui-xfc£i,ifiz_Z,%lffi 

t-t. y? vfxfcmmrm>b. vtw-i • * 

*—h- '<>T V h«rlEi2H--<#l#m] (cycle synch ) 4 

[0 13 4] 111 6©i^*/U#mT'l43o©5 : -^.*/l' 
so ft<DT--( y? a-txfemt. t©f7->y^ 
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tetfack ) t*2'<tr<yb y h 1 , y h 2 ) 

tt> ^/Um+lSr^^-hr-<#«p|IB (cycle sync 
h) K^fc5<£>T\ t-f^;u#mTOg^j:r 

[0 13 5] fcfcU ^mffl^ttNtt^ttfE*lc& 
W^W7?-h/^^^t^B^ (cy 
cle synch ) tcMofc <b Lfc SHSfcl^SHivf , ^O 

lo©t>f^;^5i 2 5/zSH±«v^i:#|l % -t 
5 0 J: 5 C7>f V ^ d • ^;u[4 i 2 5 /iS 
[0 13 6] La>U 7^y^Df7gi|(j:y7;^>f 

[0 13 7] *i\ JSio*Jto»ffl|c:ov^ 

[0 l 3 8] mi 7 ft, **WoW»**tJ:<«i-|g 

OS I^r/Wftlfl tr-^yy^l2^ % i 
3 9 4-f — ^3i^^OTffiii4T-fc5^^> ? ^/^- 

p h 3^1 5 i ^l/f yf-^a 6 tKS t5, 4 
fc, *»H<Ott»i45LOG I N^P Fa;l/7li, 1 
3 94^y^-7x>f^^7&l4^ h^V**?- 

[0 13 9] r<DHffi0^jg-e« % ^^7/^/0 h 
^MSBP-2) 8^2gftLL3t^M^(wLOG I N 

*flt§^SBP- 2{£fi#lL*::7 e n h=i/i/£{£oT 

W2tll 1 3 9 4^^-7x^^±f#ft*nt7 f 
*:/n h 3/1/9 ICOV^T tLOG I N^n Js zz/u^ 

[0140] El 1 8f4 % LOGI N^n hn/UOS^i!) 

f^**LfcH"C*>9, 1 osrUfT 

1"3RU:*T*o«>t;iLOG I N7 p d t^A^oT^y 
^^TfflfLT^i/y ^9?u FnyUA • B • CO 7 



(11) 

20 

£T^#^ffi¥^x'W;*£>:/n h n/^LOG I 

[0 1 4 1] 01 914, ro**<0?gtBCj3»4«LOG 
I N^n ha^ijllgLfc 1 3 9 4^^^-^zc-f^lc 

10 >^^n hn/W^Uc7 P yy^ 1 ltJtUTLOG 
INyphn;^HgU:f/q^ (PC12, 
^13, VCR14f) LOG I 

[0 14 2] B2 Otto^-f y»ffo«iitSLfct>o 
[0 14 3] fg-^xs':/: 
y? 

*) 

• ^y H4, 3^^y 3 yw 

[0 14 4] 12 2 114. :^H^il:t3ltT, LO 
G I N^n h=i/^fcae>fC^<-<^*^^5 1 3 9 4^ 
y7;i//^<Z)CRCiSr^t, gl^O 5 0 1 14 n y ? u i/ 
(lock) N 5 0 2f4^n ha/l/^^r ( p r 
otocol) % 503 l$Jr— y<\f]) t 4 Ui?*? ( c 
a p a b i 1 i t y) Sr^i- e r ft ^ ft, 1 

3 9 4i/y7;w^£07 Ku^2IHlcj3»t5«I»!3.= y 

10 [0 14 5] 0^^1/^^5 0 1(4, !)y-^n 7 
U TOj Elftl*uy?titmx*m\zuyj^ 

[0 14 6] ^k'yr^f 5 0 3f4, ga£*F 

**T*g-C*>3wi:*:»U Toj T*I££^ «TfgT-fc<5 r 

[0 14 7] hn;I/U^?5 0 2*4, SARJ&S 

ttTV>5^n Fa/^U nfcZtitzy'ti h^MzM 
•0 Jjf5^-^tlf>f Ui/^^ 5 0 3 CDh*-/ McfB^i" 
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z>*v h©«»s r i j ttez. 

10 14 8] Sfc, 7*d h3/H/'^^ 5 0 2\a±, 7 
tmlfy 

[0149] ^tr y f^**5 0 3icit rj£ 

t*;/n h=;H/^;?5 0 2cOmtfy Hcfcf-Jfo-rS^J 
[0 15 0] 7 , nh3;W^^t|i > 13 94 

7°n h=/u£a£a-t-5-r''W*T?fc5o 1 3 94->!)7 

[0151] HI 2 2tt» 7°n h3/VT^^^5^n 

[0 15 2] 5fc-J\ 7°a h=^©*ff®fcfc©tD*Wb«! 
MZfto (^fy7"S8 0l) , 

[0 15 3] -£T<7>y- KO««Srlk»bfc*»«r 

»5 (^f5-/S8 0 2) o 

[0 15 4] ^fy/S 8 0 2<OW&<D&^ ±X<DS 

— Kro^r-^ifDf-r 5 0 2cDF*93g£i£3>-fctJ 
U K«RT«*^n h=/WSrJS»i-5 Ufsz/SSO 
3) . 

[0155] -t Lt, R36T»TllJ45 p n h u/Uftl;:, y- 
KSr^ifL Ufy7'S 8 0 4) „ ft©;-KOMiro 
fcfc(C % ^ry7*S 8 0 2lCl5„ 

[0 1 5 6] ±x<ds— wMmmTLtib. -r&*> 

i^'r yv'S 8 0 5). «o 
[0 15 7] ±Toy-KCiSftLfcA»**U3£i- 
5 (^f y/S 806) , 

[0 15 8] ^fy/S 8 0 6©WS©»*, £T£>y 

- K^«73ii*q*Sj^T LTV*fc»frfctt» *teaSr*S-Ti" 

[0 15 9] -yj, ^T©y-K^oa*D*s»TL-CV^ 
0 7) „ &tf>y — KO«tSroitJ6IC x ^fy7S8 06 
[0 1 6 0] HI 2 3fi. h{B0(£>n ;7V v*aS5r*L so 
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[0 16 1] uyjisZMiihS-ttMz.^ fcf, u<? 

^^501, 7*u M;H^^? 5 0 2, &.TJ^— '<fc* 

»-<tt)5l#1-5 (^f?7 , S60 0) . 
[0 16 2]&l£, **ry7S6 0 0X'&bft.tz>r—'>< 

VtoJSBBteOK) *»5*»SrJRI»Ji-S (^fy7-S6 0 
1) . 

[0 16 3] *^s/:/S 6 0 10JWWJtt*KJ:9, 
~<Du-ys( ±£tlZ B 

[0 16 4]— 7J, h*Siiff(CffiVNS7°n hn/VSr 
yD^W-HLTV^^ ^f'/7*S6 0 0t 

roj a*54»SrW*]i-5rt-c, y^oi) y-x& 

n y ^^li-CgEt-n ^-f >" £*XT<^ 5 USUI'S 
(^fy/S 6 0 2). 

[0 16 5] Xt^T-S 6 0 2©W»J»*CJ:9, 

501*0) T-foo^a-g-. XTy7S 6 0 0T-#btV 
fc/n ^=^^^5 0 2©^^, ^iS^ft 

Z> (^T'//S 6 08) . 

[0166Uf?7S608 CDpmnl&miZ. £. t> , ^ 
S 6 0 6 {Cii^ -v/U^n ^ >-^-C^^»ofc#^-(C 

[0 16 7] ^fy^S 6 0 2©*U«liS*K:J:»>, 
fig (□j/^u^?50i = o) -efcofci§-£\ yy— 

9 5 0 1 icin y ? h^Vlf^ -^3 >-SrfflV^T r 1 j 

H«OB^yR]|it5 (^f^7 , S6 
0 3) o r©^.7 i ^7'S 6 0 3fCj;f), 7*y ^^(iny 

[0168] yy y^o!) y-^^n->/^$nrt^i: 

l&1&izj3rtZ>yi) v^ji, ^©T'y v^y°n hzi/i,^ 
•y-^-M-S^fc, 7-!)yh^-^%Sit5J^ * 

[0 16 9] tit, rr-rii. hftijfi, ±igbfc 
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[0 1 7 OJ Z<D£o\ZLX&ROrZ>yu ha^ftg 

7*n hn/u-c*>«*»5i6>«rt!lSiJi-5 Uryys 6 0 
4) . 

[0 1 7 1 J ^fy/S 6 0 4 ©«*]©«*{£*»>» 
^/Wiotv^i^l^ 7°n h a/MRjB&SfcfT o 

/Dha/V^SfJ Uf^7"S 6 0 5) . to 
rCD^D h a/HKJt&Stt* 7°y 7" n hn/UUi/ 

r.jxd»p>i6ffl1- -5 7*n h 3/u{ctaat*5 h& r i j 
[0172] z,<7>&f&T\ hasjifuc^.ST'n h- 

6) „ iifftwffll,>5^ , o h=i/Hcn^>-7jS^S 

^#£-(CJ± x f©^P h^^-Cn^^-f-^,, 20 

[0173] ^ LT, 7*y V Ff-^WlftiJJ^TtS 
t, n;/7|>h»I5r}ToT (^T5'7'S6 0 7) , * 

^ l^** 5 0 1 y T-fZ>z\}:X\ y>l)^*<Dl)y 

30 

[0 17 4] 0 2 4te, 7*y >- hfflj — 7V h{9J) (D 
[0 17 5] TV ^fi, M>f,©n^y# 

■^>^(c:^5 (^fj/ys 701) , rcot# N h 
frhoyy >- h y Mi, yy^ron^^^ 

^501, 7°n h^/H/i?^^ 5 0 2, ^tF-ir— x-ttf y 

[0 1 7 6] ^r-T?, 4-, 7*y VhT? hSrHfTLi? <o 

#^Srff?wi:-C% 7*y V^yJJn 5/^$tV7cii-5„ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The data-processing approach characterized by giving priority to a specific protocol in case it is the 
data-processing approach for switching two or more kinds of protocols through a serious-in common bus, the 
initial protocol without regards to the class of said protocol is performed and said protocol which should be 
performed from the protocol of a class is chosen following said initial protocol. 

[Claim 2] Said specific protocol is the data-processing approach according to claim 1 characterized by being 
most protocols of the device supported among the devices connected on said common serial bus. 
[Claim 3] The device of the arbitration of the devices connected on said common serial bus is the data- 
processing approach according to claim 2 which detects the number of the devices which support the protocol 
on said common serial bus, and is characterized by notifying most protocols of the device to support to each 
device as said specific protocol for every protocol. 

[Claim 4] Said specific protocol is the data-processing approach according to claim 1 characterized by being the 
protocol which permits the log in of two or more devices. 

[Claim 5] Said common serial bus is the data-processing approach according to claim 1 characterized by being 
the bus which suited IEEE 1394 specification. 

[Claim 6] Said common serial bus is the data-processing approach according to claim 1 characterized by being 
the bus which suited USB specification. 

[Claim 7] Said initial protocol is the data-processing approach according to claim 1 characterized by being the 
protocol performed in the layer of a high order rather than the data link layer of an OSI model. 
[Claim 8] The data processor which is a data processor for switching two or more kinds of protocols through a 
serious-in common bus, and is characterized by having the 1st activation means which performs the initial 
protocol without regards to the class of said protocol, and the 2nd activation means which gives priority to a 
specific protocol in case said protocol which should be performed from the protocol of a class is chosen 
following said initial protocol. 

[Claim 9] Said 2nd activation means is a data processor according to claim 8 characterized by making into said 
specific protocol most protocols of the device supported among the devices connected on said common serial 
bus. 

[Claim 10] Said 2nd activation means is a data processor according to claim 9 which detects the number of the 
devices which support the protocol on said common serial bus, and is characterized by notifying most protocols 
of the device to support to each device as said specific protocol for every protocol with the device of the 
arbitration of the devices connected on said common serial bus. 

[Claim 11] Said 2nd activation means is a data processor according to claim 8 characterized by making into said 
specific protocol the protocol which permits the log in of two or more devices. 

[Claim 12] Said common serial bus is a data processor according to claim 8 characterized by being the bus 
which suited IEEE1394 specification. 

[Claim 13] Said common serial bus is a data processor according to claim 8 characterized by being the bus 
which suited USB specification. 

[Claim 14] Said initial protocol is a data processor according to claim 8 characterized by being the protocol 
performed in the layer of a high order rather than the data link layer of an OSI model. 

[Claim 15] The printer which is a printer which switches two or more kinds of protocols through a serious-in 
common bus, and is characterized by having the 1st activation means which performs the initial protocol 

http://www4.ipdl.ncipi.go^ 8/9/2005 



JP,10-283136,A [CLAIMS] 



Page 2 of 2 



without regards to the class of said protocol, and the 2nd activation means which gives priority to a specific 
protocol in case said protocol which should be performed from the protocol of a class is chosen following said 
initial protocol. 

[Claim 1 6] Said 2nd activation means is a printer according to claim 1 5 characterized by making into said 
specific protocol most protocols of the device supported among the devices connected on said common serial 
bus. 

[Claim 1 7] Said 2nd activation means is a printer according to claim 1 6 which detects the number of the devices 
which support the protocol on said common serial bus, and is characterized by notifying most protocols of the 
device to support to each device as said specific protocol for every protocol with the device of the arbitration of 
the devices connected on said common serial bus. 

[Claim 1 8] Said 2nd activation means is a printer according to claim 1 5 characterized by making into said 
specific protocol the protocol which permits the log in of two or more devices. 

[Claim 19] Said common serial bus is a printer according to claim 15 characterized by being the bus which 
suited IEEE1394 specification. 

[Claim 20] Said protocol is a printer according to claim 15 characterized by being a protocol for ink jet printers. 

[Claim 21] Said common serial bus is a printer according to claim 15 characterized by being the bus which 
suited USB specification. 

[Claim 22] Said initial protocol is a printer according to claim 1 5 characterized by being the protocol performed 
in the layer of a high order rather than the data link layer of an OSI model. 

[Claim 23] The printer according to claim 15 characterized by having a transmission means to transmit the 
image data which should be printed after protocol activation of said arbitration. 

[Claim 24] The printer according to claim 23 characterized by having a photography means to obtain said image 
data by photo electric conversion. 

[Claim 25] The storage characterized by to store the 1st execute step which performs the initial protocol without 
regards to [ are the storage with which the step for performing data processing for switching two or more kinds 
of protocols through a serious-in common bus was stored, and ] the class of said protocol, and the 2nd execute 
step which gives priority to a specific protocol in case said protocol which should be performed from the 
protocol of a class is chosen following said initial protocol possible [ read-out of a computer ]. 
[Claim 26] Said 2nd execute step is a storage according to claim 25 characterized by including the step which 
makes most protocols of the device supported among the devices connected on said common serial bus said 
specific protocol. 

[Claim 27] Said 2nd execute step is a storage according to claim 26 which detects the number of the devices 
which support the protocol on said common serial bus, and is characterized by including the step which notifies 
most protocols of the device to support to each device as said specific protocol for every protocol with the 
device of the arbitration of the devices connected on said common serial bus. 

[Claim 28] Said 2nd execute step is a printer according to claim 25 characterized by including the step which 
makes the protocol which permits the log in of two or more devices said specific protocol. 
[Claim 29] Said common serial bus is a storage according to claim 25 characterized by being the bus which 
suited IEEE 13 94 specification. 

[Claim 30] Said common serial bus is a storage according to claim 25 characterized by being the bus which 
suited USB specification. 

[Claim 31] Said initial protocol is a storage according to claim 25 characterized by being the protocol 
performed in the layer of a high order rather than the data link layer of an OSI model. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data-processing approach, the data processor, printer, and 

storage for switching two or more kinds of protocols through a serious-in common bus. 

[0002] 

[Description of the Prior Art] Conventionally, the system of various classes is known as a system which sends 
out data to a printer through a serious bus. 

[0003] For example, the technique which outputs data to a printer from a computer is known using the interface 
of a de facto standard with which SCSI (Small Computer System Interface), Centronics, etc. generally came to 
be used widely. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional protocol which sends out data using a 
serious bus was restricted to one of the manufacturer propers. Therefore, the problem that expandability was 
missing had arisen. Especially the trouble that this expandability was missing in case data are outputted using 
the interface which connects the device of various classes, for example, an interface like IEEE 13 94, was the big 
technical problem which should be solved. 

[0005] Then, in case this invention was accomplished in order to remove the above-mentioned fault, and it 
sends out data through sill ARUBASU, it aims at offering the high data-processing approach, the data 
processor, printer, and storage of expandability. 
[0006] 

[Means for Solving the Problem] This invention is the data-processing approach for switching two or more 
kinds of protocols through a serious-in common bus, and in case it performs the initial protocol without regards 
to the class of said protocol and chooses said protocol which should be performed from the protocol of a class 
following said initial protocol, it is characterized by giving priority to a specific protocol. Moreover, said 
specific protocol is characterized by being most protocols of the device supported among the devices connected 
on said common serial bus. Moreover, for every protocol, the device of the arbitration of the devices connected 
on said common serial bus detects the number of the devices which support the protocol on said common serial 
bus, and is characterized by notifying most protocols of the device to support to each device as said specific 
protocol. Moreover, said specific protocol is characterized by being the protocol which permits the log in of two 
or more devices. Moreover, said common serial bus is characterized by being the bus which suited IEEE 1394 
specification. Moreover, said common serial bus is characterized by being the bus which suited USB 
specification. Moreover, said initial protocol is characterized by being the protocol performed in the layer of a 
high order rather than the data link layer of an OSI model. This invention is a data processor for switching two 
or more kinds of protocols through a serious-in common bus, and is characterized by having the 1st activation 
means which performs the initial protocol without regards to the class of said protocol, and the 2nd activation 
means which gives priority to a specific protocol in case said protocol which should be performed from the 
protocol of a class is chosen following said initial protocol. Moreover, said 2nd activation means is 
characterized by making into said specific protocol most protocols of the device supported among the devices 
connected on said common serial bus. Moreover, with the device of the arbitration of the devices connected on 
said common serial bus, for every protocol, said 2nd activation means detects the number of the devices which 
support the protocol on said common serial bus, and is characterized by notifying most protocols of the device 
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to support to each device as said specific protocol. Moreover, said 2nd activation means is characterized by 
making into said specific protocol the protocol which permits the log in of two or more devices. Moreover, said 
common serial bus is characterized by being the bus which suited IEEE 1394 specification. Moreover, said 
common serial bus is characterized by being the bus which suited USB specification. Moreover, said initial 
protocol is characterized by being the protocol performed in the layer of a high order rather than the data link 
layer of an OSI model. This invention is a printer which switches two or more kinds of protocols through a 
serious-in common bus, and is characterized by having the 1st activation means which performs the initial 
protocol without regards to the class of said protocol, and the 2nd activation means which gives priority to a 
specific protocol in case said protocol which should be performed from the protocol of a class is chosen 
following said initial protocol. Moreover, said 2nd activation means is characterized by making into said 
specific protocol most protocols of the device supported among the devices connected on said common serial 
bus. Moreover, with the device of the arbitration of the devices connected on said common serial bus, for every 
protocol, said 2nd activation means detects the number of the devices which support the protocol on said 
common serial bus, and is characterized by notifying most protocols of the device to support to each device as 
said specific protocol. Moreover, said 2nd activation means is characterized by making into said specific 
protocol the protocol which permits the log in of two or more devices. Moreover, said common serial bus is 
characterized by being the bus which suited IEEE1394 specification. Moreover, said protocol is characterized 
by being a protocol for ink jet printers. Moreover, said common serial bus is characterized by being the bus 
which suited USB specification. Moreover, said initial protocol is characterized by being the protocol 
performed in the layer of a high order rather than the data link layer of an OSI model. Moreover, it is 
characterized by having a transmission means to transmit the image data which should be printed after protocol 
activation of said arbitration. Moreover, it is characterized by having a photography means to obtain said image 
data by photo electric conversion. This invention is the storage with which the step for performing data 
processing for switching two or more kinds of protocols through a serious-in common bus was stored. The 1st 
execute step which performs the initial protocol without regards to the class of said protocol, In case said 
protocol which should be performed from the protocol of a class is chosen following said initial protocol, it is 
characterized by storing the 2nd execute step which gives priority to a specific protocol possible [ read-out of a 
computer ]. Moreover, said 2nd execute step is characterized by including the step which makes most protocols 
of the device supported among the devices connected on said common serial bus said specific protocol. 
Moreover, with the device of the arbitration of the devices connected on said common serial bus, for every 
protocol, said 2nd execute step detects the number of the devices which support the protocol on said common 
serial bus, and is characterized by including the step which notifies most protocols of the device to support to 
each device as said specific protocol. Moreover, said 2nd execute step is characterized by including the step 
which makes the protocol which permits the log in of two or more devices said specific protocol. Moreover, 
said common serial bus is characterized by being the bus which suited IEEE 1394 specification. Moreover, said 
common serial bus is characterized by being the bus which suited USB specification. Moreover, said initial 
protocol is characterized by being the protocol performed in the layer of a high order rather than the data link 
layer of an OSI model. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a drawing. 

[0008] Here, first, with the gestalt of the 1st explained below and the 2nd operation, as digital I/F which 
connects between each device, since the IEEE1394 serial bus is used, an IEEE1394 serial bus is explained 
beforehand. 

[0009] With the appearance of noncommercial digital one VCR and a DVD player, it is the real time of a video 
data, audio data, etc., and the support of the data transfer of high amount of information is needed. In order to 
transmit such video datas and audio data on real time and to transmit to the digital instrument of downloading to 
a personal computer (PC) ****, or others, the interface which the interface equipped with the required transfer 
facility in which a high-speed-data transfer is possible is needed, and was developed from such viewpoints is 
IEEE1394 -1995 (High Performance Serial Bus) (only henceforth a 1394 serial bus). 
[0010] The example of the network system constituted by using a 1394 serial bus for drawing 1 is shown. 
[001 1] This system is equipped with Devices A, B, C, D, E, F, G, and H, and between A-B, between A-C, 
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between B-D, between D-E, between C-F, between C-G, and between C-H are connected with the twisted-pair 
cable of a 1394 serial bus, respectively. This device A-H is a personal computer, digital VTR, DVD, a digital 
camera, a hard disk, a monitor, a tuner, a monitor, etc. 

[0012] The connection type between each device enables mixture of a daisy chain method and node multipoint 
system, and high connection of a degree of freedom is possible for it. 

[0013] Moreover, each device has ID of a proper each one, and when each recognizes each other, it constitutes 
one network in the range connected by 1394 serial bus. Sequential connection of between each digital 
instrument is only made with one 1394 serial bus cable, respectively, and each device performs the role of 
junction and constitutes one network as a whole. Moreover, when a cable is connected to a device by the 1394 
serial bus and the Plug & Play function, it has the function to recognize recognition, a connection situation, etc. 
of a device automatically. 

[0014] Moreover, in a system as shown in drawing 1 , when a certain device is deleted from a network or it is 
newly added, after performing bus reset automatically and resetting the network configuration till then, a new 
network is reconstructed. By this function, the configuration of that occasional network can always be set up 
and recognized. 

[0015] Moreover, it has with 100/200/400Mbps, a device with the transfer rate of a high order supports a low- 
ranking transfer rate, and a data transfer rate takes transposition. 

[0016] As data transfer mode, there are Asynchronous transfer mode which transmits asynchronous datas 
(Asynchronous data: henceforth Async data), such as a control signal, and Isochronous transfer mode which 
transmits synchronous data (Isochronous data: following and Iso data ****), such as a real time video data and 
audio data. After this Async data and Iso data transmit the cycle-start packet (CSP) which shows cycle initiation 
in each cycle (usually one cycle 125microS), giving priority to an Iso data transfer over Async data, within a 
cycle, it is intermingled and they are transmitted. 

[0017] Below, the component of a 1394 serial bus is shown in drawing 2 . 

[001 8] The 1394 serial bus consists of layer (hierarchy) structures as a whole. As shown in drawing 2 , there is a 
connector port where a connector is connected with the cable of a 1394 serial bus, and the physical layer and the 
link layer are positioned as hardware on it. 

[0019] The hardware section is the part of a substantial interface chip, among those a physical layer performs 
coding, connector-related control, etc., and a link layer performs packet transfer, control of the cycle time, etc. 
[0020] The transaction layer of the firmware section manages the data which should be transmitted 
(transaction), and issues the instruction of Read, Write, and Lock. A management layer is a part which performs 
management of the connection situation of each device connected, or ID, and manages a network configuration. 

[0021] Even this hardware and firmware are the configuration of the 1394 serial bus on parenchyma. 
[0022] Moreover, the application layers of the software section are how data are carried on an interface by 
changing with software to be used, and a part to specify, and are a printer and AVC. The protocol etc. is 
specified. 

[0023] The above is the configuration of a 1394 serial bus. 

[0024] Below, drawing of the address space in a 1394 serial bus is shown in drawing 3 . 

[0025] 64 bit addresses of each node proper are surely given to each device (node) connected to the 1394 serial 
bus. And by storing this address in ROM, the node address of itself s or a partner can always be recognized and 
the communication link which specified the partner can also be performed. 

[0026] Addressing of a 1394 serial bus is a method according to IEEE1212 specification, 10 bits of the 
beginning are used for assignment of the number of a bus, and, as for address selection, the following 6 bits are 
used for assignment of a node ID number. The remaining 48 bits become the address width of face given to the 
device, and can use it as an address space of a proper, respectively. 28 bits of the last store discernment of each 
device, the information on assignment of a service condition, etc. as a field of proper data. 
[0027] The above is the outline of the technique of a 1394 serial bus. 

[0028] Below, the part of the technique which can be called description of a 1394 serial bus is explained more 
to a detail. 

[0029] The electric specification of a 1394 serial bus is explained. 

[0030] The sectional view of a 1394 serial bus cable is shown in drawing 4 . 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/9/2005 



JP,10-283136,A [DETAILED DESCRIPTION] 



Page 4 of 13 



[0031] By 1394 serial bus, power-source Rhine other than six pins, i.e., 2 sets of twisted pair signal lines, is 
prepared in the interconnection cable. Supply of power is attained at the device which does not have a power 
source by this, the device which carried out sag by failure. 

[0032] 8-40V, and a current are specified for the electrical potential difference of the power source which flows 
the inside of a power-source line as maximum current DC1 .5A. 

[0033] In addition, it is constituted from the specification called DV cable by four pins which excluded the 
power source. 

[0034] DS-Link coding is explained. 

[0035] Drawing for explaining the DS-Link coding method of a data transfer format adopted by 1394 serial bus 
is shown in drawing 5 . 

[0036] By 1394 serial bus, the DS-Link (Data/Strobe Link) coding method is adopted. This DS-Link coding 
method is suitable for the high-speed serial data communication link, and that configuration needs two signal 
lines. It has the composition of sending a strobe signal to the twisted pair line from that of delivery and another 
side in the data which become main one in a twisted pair wire. In a receiving side, a clock is reproduced by 
taking the exclusive OR of this data that communicates, and a strobe. 

[0037] Since there is no need of sending the information which shows that it is an idle state when there are not 
the circuit scale of Controller LSI being made small and data which should be transmitted further, since transfer 
efficiency's being high and a PLL circuit become unnecessary as a merit using this DS-Link coding method 
compared with 8 / 10B conversion, it is mentioned by the ability making the transceiver circuit of each device 
into sleeping that reduction of power consumption can be aimed at etc. 
[0038] The sequence of bus reset is explained. 

[0039] By 1394 serial bus, Node ID is given to each device (node) connected, and it is recognized as network 
configuration. 

[0040] When this network configuration has change (for example, when change arises and it is necessary to 
recognize new network configuration by the change in the number of nodes by the insert and remove of a node, 
ON/OFF of a power source, etc.), each node which detected change transmits a bus reset signal on a bus, and 
goes into the mode in which new network configuration is recognized. 

[0041] The detection approach of the change at this time is performed by detecting change of the bias voltage 
on a 1 394 port base. 

[0042] A bus reset signal is transmitted from a certain node, BASURI set occurrence is transmitted to a link 
layer, and the physical layer of each node transmits a bus reset signal to other nodes at the same time it receives 
this bus reset signal. Bus reset is started after all nodes finally detect a bus reset signal. 
[0043] Bus reset is started also by giving direct instruction to a physical layer by cable **** which was 
described previously, starting by the hard detection by the abnormalities in a network etc., the host control from 
a protocol, etc. Moreover, if bus reset starts, data transfer will be interrupted temporarily, and data transfer in 
the meantime is kept waiting, and is resumed under new network configuration after termination. 
[0044] The above is the sequence of bus reset. 
[0045] The sequence of node ID decision is explained. 

[0046] After bus reset, each node starts the actuation which gives ID to each node, in order to build new 
network configuration. The general sequence to the node ID decision from bus reset at this time is explained 
using drawing 6 and the flow chart of 7 and 8. 

[0047] The flow chart of drawing 6 has shown the activity of a series of buses until it determines Node ID from 
BASURI set occurrence and can perform data transfer. 

[0048] First, if it is monitoring continuously that bus reset occurs and bus reset occurs in power-source ON/OFF 
of a node etc. in a network as step SI 01 here, it will move to step SI 02. 

[0049] At step SI 02, in order to know the connection situation of a new network from the condition that the 
network was reset, declaration of a parentage is made between each node by which direct continuation is carried 
out. As step SI 03, if a parentage is determined among all nodes, the one root will be determined as step SI 04. 
The parentage of step SI 02 is declared and the root is not determined, either, until it determines a parentage 
among all nodes. 

[0050] If the root is determined at step SI 04, a setup of the node ID to which ID is given to each node next as 
step SI 05 will be performed. Since new network configuration will have been recognized in all nodes in order 
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of a predetermined node if a setup is performed repeatedly and it finally finished setting ID as all nodes as step 
SI 06 until a setup of Node ID was performed and ID was given to all nodes, it will be in the condition that data 
transfer between nodes can be performed as step SI 07, and data transfer will be started. 
[0051] If it will be in the condition of this step SI 07, it goes into the mode which supervises that bus reset 
occurs again, and if bus reset occurs, a setup from step SI 01 to step SI 06 will be performed repeatedly. 
[0052] Although the above is explanation of the flow chart of drawing 6 , what expressed the part from bus 
reset of the flow chart of drawing 6 to root decision and the procedure from after root decision to ID setting 
termination to the flow chart Fig. in more detail is shown in drawing 7 and drawing 8 , respectively. 
[0053] First, the flow chart of drawing 7 is explained. 

[0054] If bus reset occurs as step S201, network configuration will once be reset. In addition, it is always 
supervising that bus reset occurs as step S201 . 

[0055] Next, the flag which shows that it is a leaf (node) to each device as a first stage story of the activity 
which has a new appreciation of the connection situation of the reset network as step S202 is set. Furthermore, 
it investigates how many the port which he has [ each device ] as step S203 is connected with other nodes. 
[0056] In order to begin declaration of a parentage after this according to the result of the number of ports of 
step S204, the number of undefined (parentage is not determined) ports is investigated, immediately after bus 
reset ~ number of ports = — although it is the number of undefined ports, the number of the undefined ports 
which are alike and follow and are detected at step S204 with which the parentage is determined changes. 
[0057] First, it is restricted to the leaf immediately after bus reset that a parentage can be declared first. It can 
know that it is a leaf by the check of the number of ports of step S203. As step S205, to the node connected to 
itselves, a leaf is announced "He is a child and partners are parents", and ends actuation. 

[0058] Since it is undefined port number >1 at step S204 immediately after bus reset, it moves to step S206 and 
a flag called a branch is set first, and it waits for the node which the number of ports has recognized to be a 
branch with two or more at step S203 in order to receive "parents" by parentage declaration from a leaf at step 
S207. 

[0059] It becomes possible to declare "he being a child" to the node connected to the port which remains if the 
branch in which the leaf declared the parentage to and received it at step S207 checks the number of undefined 
ports of step S204 suitably and the number of undefined ports has become 1 . [ of step S205 ] After the 2nd 
times, it waits in order to receive the "parents" from a leaf or other branches at step S207 again to a certain 
branch two or more, even if it checks the number of undefined ports at step S204. 

[0060] Finally, when a leaf becomes zero on any one branch or an exception target as a result of the number of 
undefined ports of step S204 (although child declaration could be made, since it did not operate quickly) 
Declaration of the parentage of the whole network is completed now, the flag of the root is set as step S208, 
and, as for the only node from which the number of undefined ports became zero (considering all as parents 1 
port decision), the recognition as the root is made as step S209. 

[0061] Thus, from the bus reset shown in drawing 7 to declaration of the parentage in a network between all 
nodes is completed. 

[0062] Below, the flow chart of drawing 8 is explained. 

[0063] First, since the information on the flag of each node called a leaf, a branch, and the root is set up by the 
sequence to drawing 8 , it carries out based on this and classifies according to step S301, respectively. 
[0064] As an activity which gives ID to each node, it is from a leaf that ID can be set up first. A leaf -> branch - 
> a setup of ID is made from the young number (node number =0-) in order of the root. 
[0065] Several Ns (N is the natural number) of the leaf which exists in a network as step S302 are set up. 
[0066] Then, it is required that a leaf should give ID to the root each one as step S303. When there are two or 
more these demands, the root performs an Arbitration as step S3 04, gives an ID number to one node which won 
as step S305, and notifies to a negative beam node as a result of failure. 

[0067] The leaf which ID acquisition finished with failure as step S3 06 advances ID request again, and repeats 
the same activity. As step S307, ID information on the node is transmitted to all nodes by broadcasting from the 
leaf which has acquired ID. After broadcasting of 1 node ID information finishes, the one number of the 
remaining leaves is reduced as step S3 08. 

[0068] Here, if the number of these remaining leaves carries out [ activity / of the ID request of step S3 03 ] as 
step S3 09 at a certain time one or more and all leaves finally broadcast ID information, step S3 09 will be set to 
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N= 0, and, next, it will move to ID setup of a branch. ID setup of a branch as well as the time of a leaf is 
performed. 

[0069] First, several M (M is the natural number) of the branch which exists in a network as step S3 10 is set up. 

[0070] Then, it is required that a branch should give ID to the root each one as step S3 1 1 . On the other hand, as 
step S3 1 2, the root performs an Arbitration and gives it from the following young number which it finished 
giving to a leaf sequentially from the branch which won. 

[0071] The branch which the root notified ID information or a failure result to the branch which advanced the 
demand as step S3 13, and ID acquisition finished with failure as step S3 14 advances ID request again, and 
repeats the same activity. 

[0072] As step S3 15, ID information on the node is transmitted to all nodes by broadcasting from the branch 
which has acquired ID. 

[0073] After broadcasting of 1 node ID information finishes, the one number of the remaining branches is 
reduced as step S3 1 6. 

[0074] Here, as step S3 17, one or more, at a certain time, finally the number of these remaining branches is 
performed [ activity / of the ID request of step S31 1 ], until all branches broadcast ID information. If all 
branches acquire Node ID, step S3 17 will be set to M= 0, and will also end ID acquisition mode of a branch. 
[0075] Since the node which finally does not acquire ID information is only the root after ending so far, the 
youngest number is set up with its ID number by the number which has not been given as step S3 1 8, and ID 
information on the root is broadcast as step S3 19. 

[0076] As shown in drawing 8 , after determining a parentage above, a procedure until ID of all nodes is set up 
is completed. 

[0077] Next, the actuation in the actual network shown in drawing 9 as an example is explained, referring to 
drawing 9 . 

[0078] As explanation of drawing 9 , direct continuation of Node A and the node C is carried out to the low 
order of Node (root) B, direct continuation of the node D is further carried out to the low order of Node C, and 
it has a layered structure by which direct continuation of Node E and the node F was further carried out to the 
low order of Node D. The procedure of determining this layered structure and root node, and Node ID is 
explained below. 

[0079] After bus reset is carried out, in order to recognize the connection situation of each node first, 
declaration of a parentage is made between the ports where direct continuation of each node is carried out. With 
this parent and child, a parents side can say that it becomes a high order by the layered structure, and a child 
side serves as low order. 

[0080] At drawing 9 , Node A declared the parentage to the beginning after bus reset. A parentage can be 
declared from the node (it is called a leaf) which has connection only in one port of a node fundamentally. Since 
this can know only connection of one port first for itself, it recognizes that it is a network edge by this, and the 
parentage is determined from the node which operated early in it. In this way, the port of the side (between A-B 
the node A) which declared the parentage is set up with a child, and the port of the other party (node B) is set up 
with parents. In this way, between node A-B, it is decided between child-parents and node F-D between child- 
parents and node E-D that they will be child-parents. 

[0081] the first [ further ] floor layer — it goes up and the parentage is shortly declared to the high order further 
one by one from what received declaration of the parentage from other nodes among nodes (it is called a 
branch) with two or more connection ports. In drawing 12, first, Node D is declaring the parentage to Node C, 
after determining a parentage between D-E and between D-F, and as a result, it is decided between node D-C 
that they will be child-parents. 

[0082] The node C which received declaration of the parentage from Node D is declaring the parentage to the 
node B connected to another port. It is decided between node C-B by this that they will be child-parents. 
[0083] Thus, a layered structure like drawing 9 was constituted and the node B which became parents in all the 
ports finally connected was determined as the root node. As for the root, only one exists during one network 
configuration. 

[0084] In addition, although Node B was determined as the root node in this drawing 9 , if the node B in which 
this received parentage declaration from Node A is making parentage declaration to early timing to other nodes, 
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it has moved from the root node to other nodes. That is, depending on the timing transmitted, every node may 
turn into a root node, and a root node is not necessarily regularity in the same network configuration, either. 
[0085] If a root node is determined, next, it will go into the mode in which each node ID is determined. Here, all 
nodes notify their node ID to all other nodes (broadcasting function). [ who determined ] 
[0086] Self-ID information includes the information on its node number, the information on the location 
connected, the number of the ports which it has, the number of ports with connection, and the parentage of each 
port etc. 

[0087] As a procedure of assignment of a node ID number, it can start from the node (leaf) which has 
connection only in one port first, and is assigned with node number =0, 1 and 2, and ... sequentially from this 
inside. 

[0088] The node which gained Node ID transmits the information containing a node number to each node by 
broadcasting. It is recognized by this that the ID number is "finishing [ assignment ]." 

[0089] If all leaves finish acquiring the self-node ID, the node ID number which next moved to the branch and 
followed the leaf will be assigned to each node. Node ID information is broadcast one by one like a leaf from 
the branch to which the node ID number was assigned, and, finally a root node broadcasts self-ID information. 
That is, the root always owns the greatest node ID number. 

[0090] Assignment of the node ID of the whole layered structure finishes as mentioned above, network 
configuration is reconstructed, and the initialization activity of a bus is completed. 
[0091] An Arbitration is explained. 

[0092] By 1394 serial bus, the Arbitration (mediation) of a bus royalty is surely performed in advance of data 
transfer. Since a 1394 serial bus is a logical bus mold network as each device connected according to the 
individual tells this signal in a network to all devices by relaying the transmitted signal, respectively, the 
Arbitration is required of the semantics which prevents the collision of a packet. Only one node can transmit to 
a certain time amount by this. 

[0093] Drawing of bus licence is shown in drawing (b) of a bus use demand as drawing for explaining an 
Arbitration at drawing 10 (a), and it explains using this below. 

[0094] If an Arbitration starts, one or two or more nodes will emit a demand of a bus royalty toward a parent 

node, respectively. Node C and Node F of drawing 10 (a) are a node which has emitted the demand of a bus 

royalty. The parent node ( drawing 10 the node A) which received this emits a demand of a bus royalty toward a 

parent node farther (it acts as intermediary). This demand is sent to the root which finally arbitrates. 

[0095] The root node which received the bus use demand determines whether a bus is made to use it for which 

node. This mediation can perform only a root node and the licence of a bus is given to the node which won by 

mediation. In drawing 10 (b), licence is given to Node C and use of Node F is refused drawing. 

[0096] An Arbitration is told about delivery and having been refused for DP (data prefix) packet to a negative 

beam node. The bus use demand of the refused node is kept waiting to a next Arbitration. 

[0097] The node which won the Arbitration as mentioned above and obtained the licence of a bus can start a 

data transfer henceforth. 

[0098] Here, a series of flow of an Arbitration is shown and explained to flow chart drawing 1 1 . 
[0099] In order for a node to be able to start data transfer, it is required for a bus to be an idle state. In order to 
complete the data transfer currently performed previously and to recognize that a current bus is idle status, it is 
judged that each node can start a transfer of it by going through the predetermined idle-time gap length (for 
example, subaction gap) set up according to the individual by each transfer mode. 

[0100] It judges whether as step S401, the predetermined gap length according to data transmitted, respectively, 
such as Async data and Iso data, was obtained. Since a demand of a bus royalty required in order to start a 
transfer cannot be performed unless predetermined gap length is obtained, it waits until predetermined gap 
length is obtained. 

[0101] If gap length predetermined at step S401 is obtained, it judges whether there are any data which should 
be transmitted as step S402, and in order to transmit as step S403, in a certain case, a demand of a bus royalty 
will be emitted to the root so that a bus may be secured. Finally transfer of the signal showing the demand of a 
bus royalty at this time is sent to the root, relaying each [ in a network ] device, as shown in drawing 13 . When 
there are no data transmitted at step S402, it stands by as it is. 

[0102] Next, as step S404, if or more one root receives the bus use demand of step S403, the root will 
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investigate the number of nodes which advanced the use demand as step S405. 

[0103] the selection value in step S405 — the number of nodes — when it is =1 (the node which advanced the 
royalty demand is one), the next bus licence will be given to the node. If the selection value in step S405 is node 
number >1 (the node which advanced the use demand is plurality), the root will perform mediation which 
determines the node which gives licence as step S406 as one. It has the composition that the right is equally 
granted so that this mediation may be fair and only the nodes same each time may not obtain authorization (fair 
Arbitration). 

[0104] Selection divided into one node which the root arbitrated as step S407 out of two or more nodes which 
advanced the use demand by step S406, and obtained licence, and the node of others which were beaten is 
performed. From the selection value of step S405 to one node which was arbitrated and obtained licence here, 
or the number of use demand nodes = the root sends an enabling signal to the node which obtained licence 
without mediation by 1 to the node as step S408. 

[0105] The node which acquired the enabling signal carries out transfer initiation of the data (packet) which 
should be transmitted immediately after receiving. Moreover, mediation of step S406 is lost, DP (data prefix) 
packet which shows Arbitration failure is sent to the node to which bus use was not permitted from the root as 
step S409, and the node which received this stands by until return and predetermined gap length are obtained to 
step S401 , in order to advance the bus use demand for transmitting again. 

[0106] The above is explanation of flow chart drawing 1 1 explaining the flow of an Arbitration. 
[0107] An Asynchronous (asynchronous) transfer is explained. 

[0108] An asynchronous transfer is asynchronous transmission. The time transition state in an asynchronous 
transfer is shown in drawing 12 . 

[0109] The subaction gap of the beginning of drawing 12 shows the idle state of a bus. When this idle time 
becomes constant value, the node which wishes to transmit judges that a bus can be used and performs the 
Arbitration for bus acquisition. 

[01 10] If the licence of a bus is obtained by the Arbitration, a data transfer will be performed in a packet format 
next. The node which received is ask after data transfer about ask of a receiving result to the transmitted data 
(return code for the confirmation of receipt). A transfer is completed by returning, answering or sending a 
response packet after a short gap called gap. ask consists of 4 bits information and a 4-bit checksum, and a 
transmitting agency node is immediately returned including the information whether they are a success, a busy 
condition, and pending status. 

[01 1 1] Below, the example of the packet format of an asynchronous transfer is shown in drawing 13 . 
[0112] There are data division and a header unit other than the data CRC for error corrections, the purpose node 
ID, the source node ID, transfer data die length, various codes, etc. as shown in drawing 13 are written in the 
header unit, and a transfer is performed in a packet. 

[01 13] Moreover, an asynchronous transfer is the communication link of 1 to 1 to a partner node from a self- 
node. Although the packet transmitted from the source node spreads round each node in a network, since things 
other than the address addressed to themselveses are disregarded, only one node of the destination will read. 
[0114] The above is explanation of an asynchronous transfer. 
[0115] An Isochronous (synchronization) transfer is explained. 

[01 16] An isochronous transfer is synchronous transmission. Especially this isochronous transfer that can be 
said to be the greatest description of a 1394 serial bus is the transfer mode suitable for the data transfer which 
needs the real time transfer of image data, multimedia data called voice data. 

[0117] Moreover, this isochronous transfer is uniformly transmitted to all other nodes from one node of the 
source by the broadcasting function to the asynchronous transfer (asynchronous) having been a transfer of 1 to 
1. 

[0118] Drawing 14 is drawing in an isochronous transfer showing a time transition state. 

[01 19] An isochronous transfer is performed for every fixed-on bus time amount. This time interval is called an 
isochronous cycle, the isochronous cycle time — 125microS it is . The cycle-start packet is bearing the role 
which shows the start time of each of this cycle and performs timing of each node. The node called a cycle 
master transmits a cycle-start packet, and after the transfer termination in the cycle in front of one, after passing 
through a predetermined idle period (subaction gap), it transmits the cycle-start packet which tells initiation of 
this cycle. 
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[0120] The time interval to which this cycle-start packet is transmitted is 125microS. It becomes. 

[0121] Moreover, as it was indicated in drawing 14 as Channel A, Channel B, and Channel C, when two or 

more sorts of packets can give Channel ID into 1 cycle, respectively, it can distinguish and transmit. By this, the 

real time transfer between two or more nodes is possible to coincidence, and he incorporates only the data of the 

channel ID needed by the node which receives. This channel ID does not express the address of a transmission 

place, and has given the logical number to data. Therefore, transmission of a certain packet will be transmitted 

by broadcasting which spreads round all other nodes from the transmitting agency node of one. 

[0122] In advance of packet transmission of an isochronous transfer, an Arbitration is performed like an 

asynchronous transfer. However, since it is not the communication link of 1 to 1 like an asynchronous transfer, 

ask (reply code for the confirmation of receipt) does not exist in an isochronous transfer. 

[0123] Moreover, iso shown in drawing 14 gap (isochronous gap) expresses the idle period required in order to 
recognize it as a bus being idle status before performing an isochronous transfer. If this predetermined idle 
period passes, it can judge that the bus is vacant as for a node to perform an isochronous transfer, and the 
Arbitration before a transfer can be performed. 

[0124] Below, the example of the packet format of an isochronous transfer is shown in drawing 15 , and it 
explains to it. 

[0125] The transfer data length as there are data division and a header unit other than the data CRC for error 

corrections in various kinds of packets, respectively and shown in the header unit at drawing 1 5 and Channel 

NO which were divided into each channel, other various codes, the header CRC for error corrections, etc. are 

written in, and a transfer is performed. 

[0126] The above is explanation of an isochronous transfer. 

[0127] A bus cycle is explained. 

[0128] An isochronous transfer and an asynchronous transfer can be intermingled in the transfer on an actual 
1394 serial bus. Drawing showing the signs of time transition of the transfer condition on a bus that the 
isochronous transfer and asynchronous transfer at that time were intermingled is shown in drawing 16 . 
[0129] Priority is given to an isochronous transfer over an asynchronous transfer, and it is performed. The 
reason is gap length (isochronous gap) shorter than the gap length (subaction gap) of an idle period required in 
order to start an asynchronous transfer after a cycle-start packet, and is because an isochronous transfer can be 
started. Therefore, an isochronous transfer will be given priority to and performed from an asynchronous 
transfer. 

[0130] In the general bus cycle shown in drawing 16 , a cycle-start packet is transmitted to each node from a 
cycle master at the time of the start of cycle #m. By this, after performing time-of-day adjustment by each node 
and waiting for a predetermined idle period (isochronous gap), the node which should perform an isochronous 
transfer performs an Arbitration and starts a packet transfer. In drawing 1 6 , the isochronous transfer of Channel 
e, Channel s, and the channel k is carried out at order. 

[0131] An asynchronous transfer can be performed, if all isochronous transfers in cycle #m are completed after 
performing actuation from this Arbitration to a packet transfer repeatedly by the channel to which it is given. 
[0132] When the idle time reaches the subaction gap which can be transmitted asynchronous, it is judged that it 
can move from a node to perform an asynchronous transfer to activation of an Arbitration. 
[0133] However, the period which can perform an asynchronous transfer is restricted when the subaction gap 
for starting an asynchronous transfer from after isochronous transfer termination before the time amount (cycle 
synch) which should transmit the following cycle-start packet is obtained. 

[0134] In cycle #m of drawing 16 , 2 packet (packet 1, packet 2) transfer of the asynchronous transfer (included 
ack) is carried out after that with the isochronous transfer for three channels. Since after this asynchronous 
packet 2 results in the time amount (cycle synch) which should start a cycle m+1, the transfer by cycle #m is 
finished even here. 

[0135] However, supposing it results in the time amount (cycle synch) which should transmit the following 
cycle-start packet during asynchronous or synchronous transmission actuation, it is not interrupted by force, but 
after waiting for the idle period after the transfer is completed, the cycle-start packet of degree cycle will be 
transmitted. That is, one cycle is 125microS. When it continues above, degree cycle is 125microS of criteria 
that much. Suppose that it was shortened. Thus, an isochronous cycle is 125microS. It exceeds on criteria and 
can be shortened on them. 
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[0136] However, if an isochronous transfer is the ** cycle need in order to maintain a real-time transfer, it may 
surely be performed, and an asynchronous transfer may be turned to the cycle after a degree by having 
shortened the cycle time. It is managed by the cycle master also including such delay information. 
[0137] Then, the gestalt of the 1st operation is explained first. 

[0138] Drawing 17 is drawing which expresses the description of this invention best, if the interface of 1394 is 
made to contrast with each class of the OSI model used by LAN in this drawing, the physical layer 1 and the 
data link layer 2 of an OSI model correspond to the physical link layer which is the lower layer 4 of 1 394 
interfaces, and the upper layer 3 which exists on these lower layers 4 corresponds to the transport protocol layer 
5 and the presentation layer 6 in 1394 interfaces. Moreover, the LOGIN protocol 7 used as the description of 
this invention operates between the lower layer 4 of 1394 interfaces, and the transport protocol 5. 
[0139] With the gestalt of this operation, it can notify that he wants to perform picking using the protocol based 
on SBP-2 to a partner's device by inserting a LOGIN protocol in the device based on the serial bus protocol 
(SBP-2) 8. Moreover, in Example 2, by inserting a LOGIN protocol also about the device protocol 9 in which it 
specialized on 1394 interfaces, each other device can distinguish whether the protocol is supported, and data can 
be exchanged. 

[0140] Drawing 1 8 is drawing having shown basic actuation of a LOGIN protocol, and in case a printer 
performs the printing task 10, it determines which is chosen and printed among printer protocol A-B-C 
currently first prepared by the printer using a LOGIN protocol, and performs printing actuation along with the 
determined protocol after that. That is, in the device which is supporting the printer protocol of some [ a printer 
side ], the protocol of a partner's device is first distinguished using a LOGIN protocol in the case of connection 
with a target, and a printer chooses from plurality one printer protocol doubled with a partner's protocol, 
performs an exchange of printing data and a command along with this selected protocol, and performs printing 
processing. 

[0141] Drawing 19 is drawing having shown the topology of each device in 1394 interfaces which mounted the 
LOGIN protocol in the gestalt of this operation. When the device (PCI 2, a scanner 13, VCR 14 grade) which 
mounted the LOGIN protocol to the printer 1 1 corresponding to two or more printer protocols is connected By 
changing a printer protocol by the printer side according to a partner's transport protocol using a LOGIN 
protocol, it becomes possible to process the printing task from each device satisfactory. 
[0142] Drawing 20 shows the flow of log in actuation. 

[0143] First step: Acquisition or the capability to cut is stored [ capability / (protocol to receive) / of a lock 
printer ] in the register 503 mentioned later in - device (multi-protocol printer in this case). 
- a host's capability — a printer - second step [ of a set ]: ~ the protocol determined by - first step — third step 
[ of a communication link ]: and printer, and host of print data — a connection — cutting [0144] Drawing 21 can 
be set in the gestalt of this operation, CRC of the 1394 serial bus with which a device is equipped for a LOGIN 
protocol is shown, in 501 in drawing, a lock register (lock) and 502 show a protocol register (protocol), and 503 
shows a capability register (capability). These registers are arranged to the address set to the initial unit space in 
the address space of a 1394 serial bus. 

[0145] The lock register 501 expresses the lock condition of a resource, and means having already logged in in 
the state of a lock except "0." 

[0146] The capability register 503 expresses the protocol which can be set up and each bit supports each 
protocol. The value of a bit means that the protocol can be set up in "1", and means that it cannot set up by "0." 
[0147] The value of the bit which the protocol register 502 expresses the protocol by which a current setup is 
carried out, and is equivalent to the bit of the capability register 503 corresponding to the set-up protocol is set 
to"l." 

[0148] Moreover, there are h bits which shows that it is a host device, t bits which shows that it is a target 
device, p bits which shows that it is a protocol master, and m bits which shows that it is a protocol 
corresponding to a multi-log in in the protocol register 502 besides the bit which shows a protocol. 
[0149] There is a reserved bit corresponding to h bits which shows that it can become a host device other than 
the bit which shows the protocol which can be set up to the capability register 503, t bits which shows that it can 
become a target device, p bits which shows that it can become a protocol master, and m bits of the protocol 
register 502. 

[0150] It is the device which acquires the protocol which can set up the device which supports the LOGIN 
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protocol connected to the 1394 serial bus, takes majority, and notifies to each device that the protocol which 
should be used giving priority is a protocol master here. When two or more devices which can become a 
protocol master exist on a 1394 serial bus, a protocol master is determined by adjusting between nodes. 
[0151] Drawing 22 is a flow chart which shows the majority processing of a protocol which a protocol master 
performs. 

[0152] First, initialization processing for the total of a protocol is performed (step S801). 

[0153] Next, it judges whether the information on all nodes was acquired (step S802). 

[0154] When no total of nodes is completed as a result of the judgment of step S802, the contents of the 

capability register 502 of the node to which its attention is paid are read, and the protocol which can be set up is 

acquired (step S803). 

[0155] And for every protocol which can be set up, a node is totaled (step S804) and it returns to step S802 for 
processing of the following node. 

[0156] When the total of all nodes is completed as a result of the judgment of step S802 when the total of all 
nodes was completed namely, initialization processing for a notice is performed (step S805). 
[0157] Next, it judges whether it notified to all nodes (step S806). 

[0158] This processing is ended when the notice to all nodes is completed as a result of the judgment of step 
S806. 

[0159] On the other hand, when no notice to nodes is completed, a priority protocol is notified (step S807) and 
it returns to step S806 for processing of the following node. 

[0160] Drawing 23 is the flow chart which showed the log in processing by the side of a host. 

[0161] In order to start a log in, the contents of the lock register 501 of the printer (target) which is going to log 

in, the protocol register 502, and the capability register 503 are first acquired by the lead transaction (step 

S600). 

[0162] Next, it distinguishes whether it is that the printer is supporting the protocol which a host uses for a 
communication link (log in processing initiation O.K.) from the contents of the capability register 503 obtained 
at step S600 (step S601). 

[0163] This processing is ended when the printer is not supporting the protocol which a host uses for a 
communication link by the distinction result of step S601. Thereby, this log in processing is stopped. 
[0164] On the other hand, when the printer is supporting the protocol which a host uses for a communication 
link, it distinguishes whether it has already logged in to the resource of a printer in the state of the lock from the 
contents of the lock register 501 obtained at step S600 because the value distinguishes whether it is "0" (step 
S602). 

[0165] By the distinction result of step S602, when a printer is logging in with other devices (lock register 501 ! 
=0), the protocol by which a current setup is carried out distinguishes whether it is multi-log in correspondence 
from the contents of the protocol register 502 obtained at step S600 (step S608). 

[0166] It progresses to step S606 later mentioned when it is multi-log in correspondence by the result of 
distinction of step S608, and this processing is ended when it is not multi-log in correspondence. 
[0167] a printer is not logging in with other devices, and by the distinction result of step S602, when it is 
possible (lock register 501= 0) in a log in, resource lock processing can be performed, and by things, a lock 
transaction is used for the lock register 501 of a printer, "1" is written in, and it considers as a log in setup by the 
side of a host (step S603). It means that the printer had been locked by this step S603, and modification of the 
contents of a register from other devices will be in an impossible condition by it. 

[0168] If it will be in the condition that the resource of a printer was locked next, a protocol will be set up, but 
in order to support two or more printer protocols, the printer in the gestalt of this operation needs to determine 
the protocol used between host sides, before receiving print data. 

[0169] So, a host side gives priority to this here, if a host and the both sides of a printer support the protocol 
notified from the protocol master mentioned above. Moreover, priority is given to this if the protocol 
corresponding to a multi-log in is in the protocol which a host and the both sides of a printer support. 
[0170] Thus, if the protocol to be used is determined, this protocol will distinguish whether it is the protocol set 
as the printer (step S604). 

[0171] When the determined protocol and the protocol set as the printer change with results of distinction of 
step S604, a protocol is changed by performing protocol setting processing (step S605). This protocol setting 
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processing is processing in which a light transaction sets up and notifies the bit equivalent to the protocol to be 
used from now on to " 1 " to the protocol register 502 of a printer. 

[0172] The host who the protocol which a host uses for a communication link is notified to a printer at this time, 
and is doing the current log in since a printer is in a lock condition transmits print data with the usual protocol 
(step S606). Moreover, when a log in is required, it logs in to the protocol used for a communication link with 
the protocol. Furthermore, also when the protocol is multi-log in correspondence, it logs in here. 
[0173] And after transmission of print data is completed, log out processing is performed (step S607), and this 
processing is ended. That is, a host is clearing the lock register 501 of a printer, and cancels the resource lock of 
a printer. Moreover, when communicating with the protocol corresponding to a multi-log in and other devices 
do not log in, the resource lock of a printer is canceled. 

[0174] Drawing 24 is the flow chart which showed the log in processing by the side of a print (target side). 
[0175] A printer is usually in a log in waiting state from a host (step S701). Since the print request from a host 
is started by reading of the lock register 501 of a printer, the protocol register 502, and the capability register 
503 at this time, these registers are always changed into the condition which can be read from other devices. 
[0176] Then, the host who is going to perform print-out presupposes now that the printer was locked in writing 
in to the lock register 501 of a printer. 

[0177] A lock of a printer distinguishes the notice of resetting of the protocol used from a host first (step S702). 
[0178] By the result of distinction of step S702, when there is a notice of a protocol, a printer switches the 
protocol which he receives, resets a protocol according to a host side (step S703), and progresses to the 
following step S704. 

[0179] By the result of distinction of step S702, when there is no notice of a protocol, it progresses to step S704, 
without performing processing of step S703. 

[01 80] Next, step S704 - step S707 perform the communication link by the protocol used. Here, in the protocol 

corresponding to a multi-log in, the log in by two or more devices in this protocol is received. 

[0181] And after all communication links are completed, a printer checks that the lock register 501 has been 

cleared by the host, and returns to a log in waiting state (step S701) again (step S708). 

[0182] In addition, even if it applies this invention to the system which consists of two or more devices as 

shown in drawing 19 , it may be applied to the data-processing approach in the equipment which consists of one 

device. 

[0183] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage which 
memorized the program code of the software which realizes the host of the gestalt of each operation mentioned 
above, and the ftinction of a terminal to a system or equipment, and reading and performing the program code 
with which the computer (or CPU and MPU) of the system or equipment was stored in the storage that it is 
attained. 

[0184] In this case, the function of the gestalt of each operation which the program code itself read from the 
storage mentioned above will be realized, and the storage which memorized that program code will constitute 
this invention. 

[0185] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a magneto-optic 
disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non-volatile, ROM, etc. can be used, for 
example. 

[01 86] Moreover, it cannot be overemphasized by performing the program code which the computer read that it 

is contained also when the function of the gestalt of operation mentioned above is not only realized, but it 

performs a part or all of processing that OS which is working on a computer is actual, based on directions of the 

program code and the function of the gestalt of operation is realized by the processing. 

[0187] Furthermore, after the program code read from a storage is written in the memory with which the 

functional expansion unit connected to the extension board inserted in the computer or a computer is equipped, 

it cannot be overemphasized that it is contained also when the function of the gestalt of operation which 

performed a part or all of processing that CPU with which the functional add-in board and functional expansion 

unit are equipped based on directions of the program code is actual, and mentioned above by the processing is 

realized. 

[0188] 

[Effect of the Invention] As explained above, according to this invention, the high data-processing approach, the 
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data processor, printer, and storage of expandability can be offered. When using it from two or more protocols 
especially, choosing one protocol, the frequency of modification of a protocol can be made small and decline in 
the effectiveness by resetting of a protocol can be prevented. Moreover, occupancy of a device can be prevented 
by giving priority to the protocol which permits the log in of two or more devices. 
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